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Bofl 4>aa« OKCHaa $oc$opa b npHcyrcT— 
bmh napoB sonu o nocJienyidmHM oTneJie-r 

HMGM IWieHOK , O T JI B 1 a»HH 8 C 8 

ten, ito, c nenhto noflyieHHH nneHOK, • 

HM6KSHHX pa3JlK1HU6 KOS^WjUtUHeHTH T6p- 

MHSiecKCiro pacnmpeHHa orpaHHWHBaMsnHx 
noBepXHOcrea , npouecc Beflyr «a no- 
BepxHooTH TBepnott nonaOKKH, nonyneH- 
hoB npedcosaHHeM cwecH okcswob , npM 
- aTMOC$epHOM jssBJieHMH h TeMnepaType 
«e weaee 300°C a Me 6ohee TeMriepaTy.- 
pa cneKaHHH no rtnaBjieBHH KOMnoReH- 
tob ijowioxkM, a oxflejjeHKe iwteHKK ocy- 
mecTnnaioT oxJiaxfleHHeM co ckopoct&w 
He Menee 200°C/mhh. 
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HgoepeTeHHe othochtck k cnRTe3y' 
HeopraHtraecKiix BHCOKOMoneKyjiapHHx 
coeBKHeHHa h moxbt Haflxn npHMeneHHe 
ana nonyaeHHH CHcxeMHO-anHSOTponHbix 

CTeW!Q06pa3HblX nJieHOK C paSJIKlIHHMH 
$H3MKO-XHMt«eCKKMH xapaKXepHCTHKaMH, 

KsaecxeH cnocog no-ny^eHHa nneHKH 
TyronJiaBKoro Maxepwana , cor-JiacHO 
KOTOpoMy n«eHKa "TyronJiaBKoro coeaH- 
hghhh {HecoaepMamero KHcnopoaa a 
noiTH necoaep*amero «e$eKTOB kphc- 1U 
TawiH<ieoKOft CTpyKTypH) o6pa3yexca 
npii ocaxaeiiKH SToro coenHHeHHfl (icap- 
Oaau THTaiia, kpqmhhh r uhpkohhh, ra$~ 
nan / B3HaOT» f xpOMa H.HH 6opa f 6opn- 
ma a HHTpn.RU 3thx MexannoH h awwH- 15 

HHH JiflJi 3JieMeHTapHHe 60P HJIH KpeMHHft) 

aa noBepxHOCTB hjighkh nHpojEKXiwec- 
Koro rpa$Hxa. IlJieHKa rpa<J>Hxa oca*- 
aaexca Ha HHepTHyw xHflKyio noaJiowity 
(MSflb, sojioxo, nJiaTHHa) . nJieHKy xyro-2Q 
nJiaaKoro coeanneHHH 3axeM oxaejiam- 
ot nJieHKH r-pa4)HTa [l ]. 

3tot cnoco6 no3BonsaT nojiy^HTb 
ocaOTeHHoe H3 napcmofi <i>a3bi xyron«aB- 
Koe coeflHHeuHe b aime nJieHKH, ho 2S 
HpenycMaxpHBaex noJiayw ee Haoxpon- 
Hooxb, i.e. ruieHKa KMeex nocxoHHHbiH 
coexaa b jim6oH ee toikb. 

HaH6o^iee 6/ih3khm k npea-naraeMOMy 
SBJiaexca cnocofi nortyieHHH cxbkjioo6- 3 q 
pa3HHX nJieHOK' ityxeM nepeaoaa Bemecx-< 
sa, oCpasywrnero nneHKy, kjih komhohsh"" 
too SToro BeuiecTBa s napooCpasHoe 
cocToaiiHe nba aai<yyMOM, KOHaeHcauuw 
napo'n B Tsepfloe cocroaHne Ha nosepx- 

HOCTH KHHKO.CTH H OTHCJieHHe CKOHfleH- « 

cHposanaofl n^ieHKH ot jkhakoctm. ittieHxa 
MOJKex (5MTb 06pa3OBana ocamennen 
oanoro BewecTBa h ofliioBpeMenHbM 
ocaxaieHHeM pas-nHMHex KOMnonenxoB 
swill nocjieaoBaxejibUMM ocaxneHHeM kom- 40 
noKeHTOB [21. 

HeflOCTaTKaMH 3Toro cnocoCa hb-jthiot ch 
TpyAHOCTH . noJTyueHHH n-nenoK c Henpe- 
•pusHWM MaMeaeHHSM cocxasa no tojhuh- 45 
He, nocKOJifcxy hph BsaKMoaeHcTSHH paa- 
jihmhux KOMnOHenxoB b ra30BoH *a3e 
npaKTHvecKH hsbosmtokho pery/mpoBaxb 
oca>meHHe xpeSyewHX npoayKTOB no Bcea 

RJJHHS peaKUHOHHOH 30HU, BCJieflCXBHe 5Q 

hhskoh xeMnepaTy'pu *hbko» noanoKKH 

flH$$y3HB H B3aHMCWeH0TBHa' KOMnOHSH- 

tob b tb ©pap ft <J>ase He npoHcxoaaT, 
s pesyjibTaxe cjiOHCTwe ruienKH, nony- 
.isHHwe no npoTOXuny, hmowt vbtcko Bapa- 
*eHHae rpaHHUH pasaeJia, mto hph 3Ha- " 

IHTeJIbHMX UHKJ1HM6CKHX H3MeHeHH«X 

xei^nepaxypiu npHBOanx k kx paccJiaHBa- 
hhw. Kpovie Toro, HcnoJii30BaHHe naKy- 

YMHOK TeXKHKK, T.6. M3JIUX KOHUeHTpa- 

UHft rasoBbix *as, ne o6ecn^rHsaeT sa- 60 
COKOfl ckopocth pocxa n/ieHOK. 

UeJibio H3o6peTe«HH SBJiaexca nofly- 
ueHHe ruHJHCK, HMeraaHx pasJiH^Hue ko 3 $- 
dmuHeHTbi xepMH^ecKoro pacwHpemM or- 
paHHVtHBamwHx nosepxHocxea. (,$ 



nocxaBneaHaH ueni> aocxHraexoa 
1, hto coraacno cnocoSy nortyHe- 
i [leopraamecKHx cxeKJioo6pa3Hux 
H3 ragosoft 4>a3H oKC«aa <J>oc- 
$opa b npHcyxcxBHM napoB Boau c 
nocneaywwKM oxaeneBHeM nneHOK, npo- 
uecc Beayx 11a noBepxHocxd xsepaoK 
nofljio)KKH, noJiy^tejHHOH npeccoBaHKew 

CMeCH OKCHflOB, HPH aXMOCOGpHOM 

HaBneHHH h TeMnepaxype He MeHee 
300°C h hs' 6o-n.ee TeMnepaxypn cneKa- 
H«a kjih rwiaBrteHHB KOMnbHeaxoB noa-r 
jioatKH, a oxaejreHHe nJieHKH ocymecxB- 
mv>r ox^awieKHeM co cKopocTtw He Me- 
Hee 200°C/mhh. 

n p h m e p 1 . B KaMecxse tbsp- 
aoa noano»KH HcnoJtb3yK>T Ta6JieTKy 
pasMepoNi 30-10-1 mm, oxnpeccosaHHyM 
npH 650 Mlla H3 nopoanca oKCnaa K&nh- 
uhs. Ta6;iexxy o6pa6axuBaK>T b xexte- 
HHe 1 h npH 800 C ra300Spa3H«M okch- 
aoM (J)Ocq>opa b npHcyTUTBHM napoB ooan, 
nocjie. utii'O, hu iipohsboah oxjtaxaeHHa / 
TaSJiexKy H3B/ieKaioT H3 B*icoKOT«Mnepa- 
TypHoft 30HK (T nA CaO 2580 D C}. np« 

OCXHBaHHH XafineTKH CO CKOPOCTbW 

300°C/mhh. npoHCxoaHT oxc/ioenHe o6pa- 
aoBaBiueHCH aa noB epxHocTK cTeKnooepas- 
HOfi nneHKH noJ!H<J>ociJiaxa KaJH>UH«. noc- 
jiOHHbffi aHaaH3 nJieHKH Ha speMH-npo- 
jieTHOM jiasepHOM Macc-cneKXpoMexpe 
noKa3U3aex cneaywwee pacnpeae/ieHHe 
aaeMeHTOB 10 To/naHne nneHKKJ coot- 
HouseHKe P/Ca Menaorcn ot bsjihhkhm, 

6JIK3KOfi K CO y OaHOH noSepXHOCTH nJlBH- 

KM ,npaKTHviecKH no 0 y apyroa . BcneacxBHe 
pa3JiHHKoro XHMHHOCKoro cocraua noBepx- 
HOCTHMX cjioen OHH HMGIOT paswiHwe K03(t>- 
$HUneKra xeptJiH'iecKoro pacuiHpeHHa. 
TeMnepaTypa Teicy^ecxH stoh nneHKH 
560°C. 

n p h m e p 2.B Ka^ecTBe xBepaofl 
noaJio«KH Hcno^b3ywx xa&^exKy pasMepoM 
30'10-1 mm, oinpeccosaHHyio hs nopouiio 
oiccwaa MarHHH {T nA M<$0 2800° C) . Ta6- 
jrieTK.y o6pa6aTHBaiqx B.xeveHHe aByx 
hbcob npH 300°C. 

Ox/ia5K.aeKHe ocyiaecTBJiafox co cko- 
pocxbic 200°C/mhh, 

HJieHKa b npoaecce oxJiawaeHHa ox- 
aenaexcH ox no«no«KH 6es noBpewaeHMfi 

H HMeeT paSJIHHHbie K0 3$<iJHaHeHTHI xepMH- 

HQOKoro pacujHpeHKH brpaniWHBaKiBHX 
ee nosepxHocxeH. 

npHMe'p 3. B Ka^ecxae Maxepn- 
ajia XBepnoft n'oanowKH HcnoJib.3y»x no- 
POUJOK H3 OKCHaa KaTOaHH. 

npouecc noiiyieHHfl nneHKH Beayx b 
cHCTeMe naporasosaa *a3a p ^io a ^P 
npa lOOO^C b xeveHKe 40 mkh. 

B pe3y/ibxaTe B3aHMoaeHCXBHK M^cca 
nJietiKH, cHHxe3HpoBaHHaa Ha i cm 
noanostKK, cpcTaBJiaex 10 Mr: 

a) ox/ia«aeHHe o6pa3aa ocywecxsjia- 
wt co CKOpocxbio 200°C/mhh npoayBKofi . 
B03ayxa iepe3 peaKUHOHayw 30Hy (oa- 
HOpoflHafl npoapa^Has cTeK^iooepa3Ha« 
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imemca .orasnnercn ox iiohjkbkkh 6es 
noBpexjieHHa) ; 

6) oxJiaraeime oSpa3ua ocymecTBjm- 
»T BepeMeateHHeM ero b cneu.naJU.HOM 
saxHMe HenocpencTseHHO H3 peaKiupH- 
.hob 30HM U000 o C) Ha .Bosayx (25°C) 5 

(OKOPOCTB OCXHBaHBH ' OKOJIO 600 C/MHH, 

nneHKa oxflejwfexcn 6ea noBpeweHBBl . 
HJieHKH,- nortyiaeMue aaBHHMH cnocof 

6aMB, HMe»T pa3JIH1HHe K03<M>BUBeBTU 

TepMH^ecKoro pacaMpeHMa orpaHJWMBa»- 10 
max bx noBepxHooTea . 

npHMep 4 . B xaiecTBe Maxepa- 
aua «nn nowioxxB mojkho KcnoJibsoBaxt, 
CMecH JB06MX coBMecTHMHX TyronnaBKHx t5 
.OKCHitoB. TaK nonyveHKH xpexxoM- • 
noHSHTBUx niseBOK npu oHBOKOMnoHeax- 
Hoa ra30Boa $aae (P^O^b npBcyx ctbhh 
napos Boms , bo BOfla Hrpae'x poms, 
Ka-raJiHaaTopa) nonnoxw K3roxas.nHBa- 20 
wt npeccoBaBKteM cmgch HByx okchhob 

SitU H HljO B COOTHOmeBBB Is 2 T nA 

. 5402 1600°C) . 

nojyib«Ky, coflepaawyra okchjjj Mar- 2 S 
hbh h KpeMHHH, oSpaSaTHBaiOT P^0 W - 
H.,0 npn 1100 6 C 3 TeieHHe 1 h. Ox- 
jiaroeHBe senyT co cxopocxbH) 500°C/mkh. 

tlonjwaeMaa njiewxa oxne/isexcsi 6es 
noBpeiKasHBH h KMeeT pa3JnwHae xoa*- 3Q 
$H«HeBTH repwiKecKoro pacwHpeBHB, 
brpaHJWHBaKoiHx ee noBepxHocxea. 



' " pa3JiHV«e «03$<|iHUHeHTOB TepMtwec- 
xoro pacaiHpeHHH noBfepxHOCTefl nneB.KK- 
oueHHBaroT no Bejnwume Hsraea noenea- 
Hett np«" sarpeBaHBB . fl«B sxoro orhh 
KOKeu nneHKti oTaBaapxBoft ajjhhh sax- 
pennawT, npoH3BoflHX KarpeB h $bkch- 
pywx nepeMetaeBBe cBOooflHor© xoHua. 
HeM oho 6ora.we, tgm COJibiae pa3JHW«e 
KTP nOBepxHocfett, 

nneHKB, noiiytaeMbie npeaJiaratJMHM 
OnOCOOOM, cnoooSHH x oopaTBMOMy hs- 
rH6y non neacxBBeM «arpe8aHBa-oxJia»c- 
fleHHB, 1x0 nosBonaex HCnojJtsosaTi hx 
b xaiecTse oCiexxoB , cnoooSBMx co- 
BepiuHTb MexaHH^tecKyio pa6oTy nofl asb- 
CTBH6M TeMnepaxypw. 3xa hx cnocod- 
HocTb Moxet 6uxb HcnoJlb30BaHa, aanpH- 
Mep, B TepMOiyBCTBKTeni.HHX BaxiKKax. 

flpyroft oSJiacxiio npHMeHeHHH ctckt 
jiooSpaamax nJieHoit, hmsiohhx pasnHfHbie 
K03!M>KUHeHTb! xepMa^ecKoro paciimpeMHa 
noBepxHocTeft, fiBJinexcH bx HcnonbsoBa- 
aMe b xaiecxse cxex/ionpBnoH.' sjjh 
coeHBHCHBa pa3Hopoaatix MaxepaaJioB, 
Tax*e HMetonBx pa3JiHiBbie KTP, KanpH- 
Ntep, xepaMHKB b MeTaxma, npa sxom 
o6ecn'eiHBaeTCH ctoBkocxb coeHHBeHHH. 

K xepMOUHKflBpOBaHMKl. . 

CTeKnobepa3Hbie nneBKB, HMeKKuae ne- 
peMeHHUfl no xoJimBHe cocxas, oenaaawT 
xaitxe nepeMeHHOB onxauecKOJi nJtoTHoC 
Tbio, <*to naex B03MO*Hocxb npHMeHBXb 

HX npH (JlOXOMeXpHieCKBX B3MepeHHBX ? 
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